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Abstract 
Artificial intelligence is a scientific tool that is both supportive and has many applications and has been widely 
applied in different domains and industries. In the globalize competitive environment, raising firm competitiveness 
and reducing investment risk are serious issues that must be confronted by decision makers. Artificial intelligence 
helps enhance industrial development by providing the benefits of lending support to management, aiding in decision 
making, assisting in the design process, and helping in practical applications. In recent years, Taiwan has been 
actively promoting the implementation of the cultural and creative industries in developments from various sectors, 
and has established relevant subsidy policies. The goal is to improve Taiwan’s influence in the knowledge economy. 
Selecting a set of proper tools to evaluate effectiveness in industrial development and policy promotion will help 
enhance overall execution efficiency and improve final results. This research uses the fuzzy logic theory in artificial 
intelligence to process the imprecise and vague linguistic meanings in decision making. By further combining the 
group decision-making technique from Delphi, we developed a multi-criteria evaluation model for developmental 
effectiveness in the cultural and creative industries. This model evaluates the developmental effectiveness of the 
inputs from each sector into the cultural and creative industries through first performing a quantified value 
transformation process by the fuzzy logic inference system. Decision making units may base the evaluation upon the 
quantified values. Lastly, this model is presented via a case study to illustrate the use of this model and to 
demonstrate the capability of the model. 
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1. Introduction  
With the rapid development of information technology, the Internet has gradually become an important 
part of human life through the speeding of the acquisition and transmission of information [1].  The 
internet not only puts people closer to each other, but also evolves global consumption behavior. Virtual 
shops in the online world highlight the importance of information capital. One may sell vision, sound, 
imagery, or cultural highlights and creative ideas. More importantly, the virtual world online has 
gradually altered human needs. Because distance across space and time is now shorter, and with the ease 
of obtaining information and the broadened horizon and increased knowledge that this entails, every 
industry is facing global competition from products of the same level in price, functionality, service, 
packaging, branding, corporate image, novel design, usefulness, fashion, and multiple other competition 
factors. In the global environment of competition, for all industries and all products both physical and 
non-physical, it is now extremely difficult to maintain the top market share. However, branding, corporate 
image, creative design, and cultural specialty are the long term accumulated knowledge capital of 
companies [2]. If the design, manufacturing, and marketing processes of firms can combine with creative 
cultural contents, there are opportunities to create uniqueness in their products. The helps enhance the 
management superiority of companies. Cultural and creative industries are gaining attention from 
countries around the world, and the production values are showing trends of high growth in recent years. 
Production values from cultural industries are affected by the governance of culture [3]. Though consumer 
valuations of products from artists or designers are often unpredictable [4], when product designs are 
infused with more cultural artistic contents, there is a greater opportunity to expect more profit creation. 
Taiwan has invested approximately 9.85 billion TWD to develop cultural and creative industries from 
2002 to 2009. The Executive Yuan in Taiwan has passed the program titled “Creative Taiwan – Cultural 
and Creative Industries Development Plan,” which will provide 26.2 billion TWD during the 
implementation period between 2009 and 2013. The aim is to enhance the family entertainment education 
and cultural service expenditure ratio to 15 %. By increasing the revenue of six primary industries to more 
than one trillion TWD by 2013, it is expected to create 67,000 career opportunities and train 
approximately 10,000 professionals. [5] The development goal of gradually strengthening cultural and 
creative industries is to open up the market in China and in international markets. Cultural and creative 
industries are important projects for the future economic development of Taiwan, and present an 
opportunity for industrial upgrade and transformation. Many different subsidiary policies have been 
established. For example, the “Cultural and Creative Industry Startup Dream Fulfillment Initiative” is a 
subsidiary policy that encourages top talent to join the cultural creative industries. Related projects are 
employed to assist in costs involved in industrial development and talent cultivation, as listed in Table 1. 
According to studies by Trimarchi, (2009), creativity appears to be quite central to influencing social 
quality. At the same time, Trimarchi also indicated that the effective use of policy tools influences the 
combination of territorial and diachronic features of creativity, which are conditions for a new rise to 
occur. [6] Cultural policy can influence the direction and future development of cultural industries. Of 
greater importance is the central idea of how to make cultural industries become an important 
consideration for cultural policy [7], so that the intangible value from investment in and development of 
traditional culture and arts may be converted into tangible output. Jeffcutt (2002) reported that the 
particularity of the cultural industries as compared to other industries, and it is illustrated that issues of 
management, organization, and governance are problematic. [8] Thus, a method for evaluating the 
development and executional output of cultural and creative industrial policies is definitely necessary. An 
effective decision evaluation model helps to reduce errors in decision making and lower the risk of 
investment. This research combines with the group decision-making technique from Delphi [9] [10] and 
Fuzzy quantified value processing techniques [11] [12] to build a multi-criteria evaluation model for 
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developmental effectiveness in cultural and creative industries. Through a case study, the model is shown 
to be objective, adaptable, and reliable 
Table 1. Assistance in industrial development and talent cultivation expense (Unit: 100 Million TWD) 
Type  2009 2010 2011 2012 2013 Subtotal 
Multi-Modal Funding Assistance 0.39 1.08 1.58 1.58 1.84 6.47 
Industrial Research and Guidance 0.20 1.81 2.08 2.16 2.24 8.49 
Market Channel and Expansion 0.22 1.08 1.2 1.3 1.32 5.12 
Talent Cultivation and Matchmaking Processes 0.32 0.36 0.42 0.39 0.49 1.98 
Industrial Clustering Effect 3.82 5.03 13.69 6.13 6.13 34.8 
Subtotal 4.95 9.36 18.97 11.56 12.02 56.86 
2. Model Overview  
Fuzzy logic is the best tool for handling the quantification of imprecise human linguistic meanings, 
and is also an important tool developed from the field of artificial intelligence (AI). Fuzzy logic has been 
successfully applied to many different realms, including fuzzy household electric appliances, unmanned 
aircrafts, fingerprint recognition systems, the Shinkansen bullet trains in Japan, and agricultural and 
meteorological issues. In addition, fuzzy logic accepts the uncertain, imprecise and unclear meanings of 
natural human language. [13] [Zadeh, 1976]. Thus we applied both Delphi and the fuzzy logic theory to 
create a model on group decision making and quantified properties. The diagram for this evaluation 
model is shown in Fig. 1.  
Fig. 1. Multi-criteria effectiveness evaluation model 
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2.1. Selection of Criteria  
From the reference literature and the help of research from 10 Delphi experts, we obtained the criteria 
suitable for this research, which are listed in Table.2. These criteria are the key factors influencing the 
development of the cultural creative industry. When more key factors are satisfied, this indicates that the 
industry has higher developmental effectiveness. From the reference literature and the help of research 
from 10 Delphi experts, we obtained the criteria suitable for this research, which are listed in Table.2. 
These criteria are the key factors influencing the development of the cultural creative industry. When 
more key factors are satisfied, this indicates that the industry has higher developmental effectiveness. 
Table 2. Input criteria 
Criteria Sub-criteria
Cultural Policy and Management Policy of Creativity [6], Increase Creative Performance [19], Creative clusters[20], 
Clustered Environment [21] 
Production Values Economics [6], Innovation [14], Creative Assets [15], Intellectual Property [18] 
Competitiveness Green Design, Globalized, Product Differentiation [4],  R&D [16], Avant-Garde 
[17], Global Co-Development [22], Research and Creation [23], Reduce Cost and 
Secure Customer Acceptance [24] 
2.2. Fuzzy Sets of Each Criterion  
We use the phrases Very Good, Good, Ordinary, Poor, and Very Poor to define the fuzzy sets of the 
fuzzy logic input criteria, and the fuzzy sets for the output quantified values. The data properties and 
fuzzy definition of the corresponding output values are shown in Table 3. The value ranges and units will 
generate different data properties based upon different topics for evaluation. 
Table 3. Fuzzy set of each-criterion  
Input  Scenario Fuzzy Output Value 
Criteria Value Range Fuzzy Sets Description Fuzzy Sets 
Cultural Policy & 
Management 
0 – 100 





















Very Poor (30%) 
(0-100%) 
2.3. Membership Functions and FLIS  
After completing the definition of fuzzy sets, we need to further select the proper membership 
functions and complete building the “if-then” rules base for fuzzy logic inference system (FLIS) to 
perform the evaulative function. Figure 2 illustrates the FLIS and the membership functions of the three 
input criteria.  Through the combinations in the membership function as shown in Fig. 2, and the possible 
values from Table 3, we know that the three input critera may be combined into 45 different input 
scenarios (5*3*3=45). After being processed by FLIS, each input scenario will be transformed into a ratio 
or numeric output that may be used for comparison. 
1759Sung-Lin Hsueh et al. / Procedia Engineering 29 (2012) 1755 – 1761 S-L Hsueh, K-H Hsu, C-Y Liua / Procedia Engineering 00 (2011) 000–000 5
Fig. 2. FLIS and the membership functions from the three input criteria 
3. Inputs and Output Mapping  
The 3D relationship contour graphs as calculated by FLIS from different input scenarios are shown in 
Fig. 3. Even if the data properties and the value ranges of the three input criteria are completely different, 
they will be converted into quantified values of the same data parameter upon output. Input data from 
each scenario may be quantitative or may be imprecise linguistic meanings from human natural language, 
like Good (High), Average (Ordinary, Moderate), or Bad (Poor, Low). 
Fig. 3. Inputs and output mapping 
FLIS is a scientifically calculated evaluation method, which converts input data of different properties 
into data with the same properties, so that decision makers may compare the output values as a reference 
to evaluate advantages between options. FLIS calculations are based upon the deductions from the “If-
Then” rule base. After the results go through the defuzzification process, input scenarios that are difficult 
to quantify are then transformed into quantified output values. Figure 4 shows the best and worst 
developmental effectiveness as calculated by FLIS. 
Fig. 4. The best and worst developmental effectiveness 
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Table 4 lists the best and worst developmental effectiveness in the case study for comparison. The case 
study shows that this evaluation model has a high capability for calculation. The evaluation input value 
from the 3 criteria in the case study are as follows: As the product value of the evaluated organization and 
its competitiveness are only at an approxiamtely average level, the two input values for the criteria of 
production values and competitivenes are Ordinary (Table 3). However, in the Cultural Policy and 
Management criterion section, even though Taiwan has pushed aggressively for cultural and creative 
industrial development for several years, current contributions from cultural and creative industries to the 
total economy have still not yet reached significance. Thus the experts only gave the policy promoting 
organization an evaluation of approximately “Good.” After FLIS calculation of the developmental 
effectivenes of the target company, it is discovered that the overall effectiveness of the evaluated business 
has reached the standards for “Good,” instead of the previous “Ordinary.” This research examined the 
businesses that participated in cultural and creative industrial development under the subsidy policy, and 
confirmed that the developmental effectiveness of this business has increased from the original rating of 
“Ordinary” to “Good.” This confirms that the relevant policies for promoting cultural and creative 
industrial development did enhance the competitiveness of the industry. 
Table 4. The best and the worst quantified values of the case study 
Criteria  Best  Worst Case Study 
Cultural Policy and Management Very Good Very poor Good 
Production Values Good poor Ordinary (25%) 
Competitiveness Good poor Ordinary (4.8) 
Output Quantized Value 91.3 21.4 75.1 (Good)  
4. Conclusions  
Building quantified decision support models with artificial intelligence not only facilitates the 
comparison of quantified values for reference in decision making, the high objectivity of the model also 
helps increase the effectiveness of the evaluation. Meanwhile, data from each evaluation may be stored in 
a database, aiding the sharing of information and the accumulation of company knowledge. It is also 
conductive to further investigations on the hidden knowledge inside the company via data mining. This 
research applied fuzzy logic theory to successfully build an evaluation model of developmental 
effectiveness for cultural and creative industries. Not only is it capable of providing a reference for 
managing authorities in policy making, serving as a reference for subsidy approval and a reference for 
evaluating implementation effectiveness; it can also be used as a supporting tool for self-evaluation when 
companies and individuals engage in the cultural and creative industries. This model is also highly 
adaptable, leading to convenience in future maintenance and modification. 
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